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Abstract of JP2002076452 
PROBLEM TO BE SOLVED: To provide a 
thermoelectric transducing material having a high 
performance index. SOLUTION: Crystals of 
grains distributed between 0.5 nm or larger and 
100 nm or smaller are deposited or dispersed, 
and in the grains band gaps due to quantum 
confinement effect are generated and at least a 
part of the grains gain electrical conductivity by 
supplying carriers. Thermal conductivity &kappa 
and the specific electrical resistance &rho as 
factors of the performance index can be 
controlled independently. 




®1 



Data supplied from the esp@cenet database - Worldwide 




BEST AVAILABLE COP^ 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2002076452&F=0 



05/02/16 



U9)B*m&VfiT c p) 



02)^ 



(A) 



#182002-76452 

(P2002-76452A) 
(43)^MH Tfigl4^ 3 ^155(2002. 3. 15) 



(SDInt.Cl. 7 


■HUE* 


F I 


7-73- K (##) 


H01L 35/34 




H01L 35/34 


5F103 


21/203 




21/203 Z 


35/14 




35/14 




35/16 




35/16 




35/18 




Ou/ 1 O 












(2i)taa#^ 


#®2000-267328(P2000-267328) 




000231073 










(22) BUB B 


spjBKl 2^9^ 4 3 (2000.9.4) 




3KSC«ft#Kflt4:S 1 T i 2 1 « 2 






(72)?£BJI# 










*SC«5»«KiliC«lT121#2# B# 














(72) SEW* 










*«*tt«KfltS«lTB21»2# B# 














(74)ftgA 


100066153 








#s± w # ■. (*H *> . 






F^-A(#^-) 5F103 AA01 BB23 DD30 GG10 LL20 








NN04 NN05 RR05 



(54) mw<n%m »tt!«mRtf*o8i*s 



(57) [KM 
-5. 

m&=£Wc\ nj-<D±& a jW). 5 nm£A_h 1 0 0 nm£TF 



13 




32 

V 



12 




31 

12 ©IS 



B1 



1 



( 2 ) 



im&m 1 ] &^©;*:# £ #0. 5 nm&Ui 100 nmJ^T 

3 ] iff©** $ 30*0. 5 nm^_L 1 0 0 nm£AT 
#XfiE/W>. 1 Torr £Lb7 6 0 Torr J3TFK:RJE3*1& 

Ett^sfedE-rsxst, 20 

[ffiM<JK4] ^©^c#$*«0. 5nm£LLl 0 OnrnJ^T 

5/t>^t tfe^© 30 
-»©!£?*«*■*• U 75«t5 ItTttg#tt&# 

#7.JE/W). 1 Torr £Lh7 6 0 Torr KTlC»3£S*lfc 

ttU W— tf77>-->3 >K£D^£&trJSitTJt 

* n & / * ft l Tie X£ * tc e- a <*: u x 3 i 
^■n £ 3 1 * m a nfc&T©*® tc _Liag«©#)KtB s m 

f£t5Igi. 40 
t%BJ©P«ffl^B»0J] 

[0 0 0 1] 50 



2002-76452 



-ra. 

[0 0 0 2] 

'[fE#©8«] **«*tt»l-ttl£3K. BiiTe,, Pb 
Teftt'O^JPW F?SW^Si -GeJSfifttf 

*3E*j»*saE-rttiBi»z»4, wogies$K, ft 

[0 0 0 3] Z = S' /kp 

Zl4fig©j£ft©#7c£fc-£. flUETt©9tZT*«* 
v*|#Prfc tt±3t J: 0 S < , piic ft* /JxS V>4MC t 

tea. t^5T. nn*T?Kseffl<t.**iTi»*«i**ift 

[0 0 0 4] IP"£, e#*«/1>H« : F (&5W4IE?L) 
tC«tS«^. k, p, SS4^-rnfe+^'JTigSntCfe 
?^T-Sfc*. Zl4n©M&<i:&D. n = n. =10"cm 
■'ggTS^t^^. znttJttfcBWctrtelB*©*^* 

T&4ft<. \z^x^mzn. ft 

k teft^ ©^ ite^ ©«-^©fn t LT, 

K = /C,i,,itiiit + K|,iii t , 

tl$n?>. K eleclr „„ 1 ct4=^-f UTSStCioT^S 

k 1 1 1 1 i c i »4»»©*j«7c*^«jaifc«?s 5 -r*. 

[0 0 0 5] ftoT. S3S^+'J7««n, OTT. 

3<t-5U^<. «fcoTS^3l5©^«^^t4-r^T 
^■WSOlBift^llWfrT&D. Bi , Te, Pbfc£© 

m5assfflv»fco. jgft{frsnttc«t0 7*y>©¥ 

[0 0 0 6] 

[»W*«*ftbJ:5tt5«B] «£*© 

t. k , p, S©«(4SS*^oTbSW lotpt 

x £53'J* (c^Jii9 bTj»*S»»*©*«ttlft± 

SH*tV»ofc*«ttffl-»4fflJtT»»5. ZTtflfcS*. 
sr»*SE»»»©Hfflfl:»4*8IbTV»«cv». 
[0 0 0 7] d©%W©@W4±jeLfcraffllCffi«., k 



3 




( 3 ) 



[0 0 0 8] 

tf, *ft««lftW»ttlil[^0*€fS*«. 5nn£Uil 0 Onm 

i«**yr*«*aan«t*Ki, 

[0 0 0 9] »^3S3CD%BJtC«tn«, 
0. SnmfiUhl 0 0nm^T©ffiffl|*JT##f 

ae#ttS»TV>*lft«aEift»»»4. #XJE#0. 1 Tor 

r jy.±7 6 0 Torr «Tl£»J£3ftifc^Stt#;* fT. 20 

lit, -tns«[ : f-*yx;ps^bTMJiffit|»ictf-A 

tc^-m £ it* IS 1 K «k ■=> TMftS tl 3 . 

[ooio] mnm4<Dmmz&.m-s.. &^©±#£75* 

0. 5nmtU:l 0 0nBfitTOieHrtT»#r*«S3j«*» 
#0. 1 Torr £417 6 0 Torr fiTFfcRjgsnfc^Stt 

^ick'-AtbTgi^tB-rist. -tnsgi*aisftfc. 

&^©*®lc±Kft«©*»ffi£JBJ5!t-rsig£, 

^fctta^v h u i7 7.^fe u < \zm%L* tc^ms-a-si 

[0 0 11] fgjfcl 5 ©%BJT«. »*«3*fctt4© 
[0 0 12] 



2002-76452 
[00 13] *T. @2£#JfgLT. iOt/ftaf» 

mi 3o«is^Fj*KoviTBiwra. ^smxi 4s 

iDftS^-yy h 1 6 JC/t;i/X W— Ifft 1 TSBBSt 
U V— *fT7U—>a>\Z&r)mm\zmi$.%lTl 8£ 
**lc;ttlBS-fr*. ^tHSnfcMTi 8«^ffifetfxi? 

[0 0 14] tfT^U— >3 S'Tli/WiUm©* 

fi ltt-jsjrxs^-y-'rx mm) a-**^. 

>A2 l^f-AiLT?ltfflt. -5-LT, :f-/«K 

?i i©«®^^^t^-a-^fc*tc. *^S£^fet*© 

#7> (mmmffiX*) 2 2 5ft>A*2 lrtlC^AL. 
3EM©3-7^>^ (*«) .Sffi. 

[0 0 15] «ffi3-5^>^&tt3nfc±/*tfc?- 1 

2 jt ssjsiftrs. rntio. 

S«l 2±lC^/««H s «Kl 3^0fiX$n-5. »«s 

C<DJ:9A:^-/1Ktt7)iWl 3 ©^fiRSIgfc&WT. 2- 
/Mf 1 ltt. -tOtM-XsW). 5nm£Lhl 0 OnmlJlT 

i-sim^i nz^x, m=FmK&tz>&}mz&2>n> 

^t7 7* s «§ft5tftl:, ^< fb-?-©— W© 

[0 0 16] CCi^&ty'iSStfl 
^■T >A* 1 5 (^©^FSIttfT; 1 4 ©^XJE«0. 1 Torr 
£Lk7 6 0Torr J^TtClS^^tX^., C©«fc-5tC. Z\<D 

ttK^ft^-r-s. d©^mic«to, «awififttts»M«r 



( 4 ) 



ic^saij-tfe^A^n. :cd^7^; >©¥*$§ iff 

g£-Rf*73fa'v«l<. 

[0017] ^jo. f&£#gs»4&« • -y-f XtfclC^ 
bT, *«WttKfci6T/jNS<&0. «,.,.,.. 

7 7sttntmmmz$.-vTvfz>z.tw*smiii3.z>. — 

7t\ ^/att^Ttea^a*^*^***^^.^ io 

> K*awqMfcu im xt^fcaawttitansitr 
[oo 1 8] z<d£o\z. i-s9tigL¥nmtm&wm& 

etf. *y mL?wm<D&& • <±mt.xm!&±<?>#-< > 
mco^t, jsa-w-u sstPirrs.' 20 

1 0 0nm.iy.T©1M XlrT-5 £ £T. -?-n«fc 0 

-fx©«fl (A;i/^^stp?^cii:{c-r-5>) t.\*mw\z 

.ftft«ttR* t Sft*.-i:m4 i 1 0 0m£UF©-!MX« . 

i>j£#ra< . n-oiM x«*K4*#©ffrpara©»iiija 

y y- WHM X©ffcpa»&fc*fcKtt. 7t;l'77X 

^#fc©<Lft&. 30 

[0 0 19] 09*. tf. f777«n;^^lT(i^I 
T"$>9, J!Mt£ifc*mK:ttft&ftV»#, 1 0 OnmtTF© 
*fflS§{ (^-y 17 -fir) fcTsta^muajwaafciD/t 

> K * -V y U T**# IC ft * £ V» 3 JW(W«fc 3 
nTl>5. fiP£. U-f XS«*5!:tTt«WftttIS 

ffl t*j5c*»o fcw»*^-> y - h Xitt* 1 1 \z 

2. SfrgauEicfcHl/T 

/htimttt*k£#*fcMK:ff#u ttftu--r x^xy y 
- h;hm XKLSTS/WtrsntT. 7*y >©^ 

ifctrgStt/hUT. «>.,,,«« £#7Xtt)|sfta^£T 

3. jVafe±£jt&ftjfr©jW > h 
4$a&tt£tT© 2 

[0 0 2 0] Q #XJ££0. 1 Torr t!>*<=> 7 6 0 Torr 50 



2002-76452 



©$sffifci&5t-r3j£. 
© ^-yast^stf-AtLTjistpK.gitfffl-rj*. 

XJE£0. 1 Torr A^7 6 0 Torr ©^Hl:il8:5fct"-5. 

dtiCJcOftJP-f*.. ft*3. 0. lTorr JUTTtt^ya 
tlT, £ft7 6 OTorr fl±T 
f4#SCt8fE«©A5>XT^FflHt35fX©E**«»-r* 
uLi:a«T£ft<ftS. 

[0021] -tj, ^yatmutf* tartar*. 
ht, *»wr , »4fej«Lfc^y«tt ; p©*«js»sii«c 

-5. h®*^S3nm±^(CfiBT-5y 
XJI^ (E@lmml^T©7t) SaUTffrftb&^-yaSff 

* j*xa»flK9 1 # tar. 3 1 * tu $ ntz e- a * c \t± y 
«&^©**^*ns. 

«©«*©«&*»& a. ti«tt*&*^</hs 

<-T-573^WftJT, ^WtCteT^l'? 7 X©«k Strife 
»1M X^nfcftoT b £o fc«fc 5 ft«aR**3SWT 

p ) s»afc*fc-tnj: q t>**fcu--f xs-as-a-. bp 

[0 0 2 2] fXTX^09tCi-5t, »^«Tii--fX 
©«^t*tcA> K^-v y Xt5^#< 75:^) t. /h«V»tt 

*HttWfi?oTt»ntf, C©ft^feetooT««E»4 
^<!:LTa±#:'C ! t4/h$^^tC«k^>Sta.T?^ 
^^14 (^E-n$r^*^^«^tCJt^T) /h^<T-^, 

ViT/JxSViJReaWSt*****©*^**^** 

[0 0 2 3] ft*. *HlcJ:-3T»iS©ttlBS»*«#6 
nsiJ--f X^*l4SftSftJ&. *-f X$Mfr£gfl:$-frT 

i4. ±e*»atMspfc«*3&*©K*. 

©^©©feJ^ICfe, 

® ^-y»^©*»fi:B^7>^Atcfts^7&i, 7^- 

© iMXlc£#a«**£iT7*y>©«ftiiSfc:* 
a»j«3a«»xsti. 7 * y >©¥*? s Sfi 1 s^i^Ttf c 

^■T-5fc©<i:ft^). 
[0 0 2 4] ft*5. 0tcc>^Tt4, !Hfg:©I**Lft< 

%wf4c:n^t)?tjfflbT^-5i:i'*. ; s>. dnet£flgm& 



7 




( 5 ) 



GLhlc8l*£#f Stt^-f 0. 5nm~.l 0 0 

nmT'feO. £nttMRP'3H t «0. 5nm) <fc»3*:#<. 
S^tVS.H/^JtieilWkl&S 1 0 Onm«fcDte/h$l/>ffi 

tttt^©«£. 'N'J^AtfXJK. 5Torr Rtf 1 0 Tor 

r T'^Ksnfcit^sp^itae-tn-pni 2nmRtK2 10 

OnmttiZ. 3 0 %gg#ftMfi*J& 

fa-ess. ?sv^xjE*fflusc:t»cj;0, ¥ 

OnmT"«^:l 0 OnmSft©^ ^ti^ J 

[0 0 2 5] ->3 >U— tFW^X^X^Stg 

tt«©*#fc>b«fcsa«, 1 Mm ©18IJS©:i-y»tS^8HISt 
£#*lCtel0 4 ^©l— +f-> 3 -y h©«ff#!&B 20 
tC&3. ^ZIT, IC^fStt^XJE^O. 1 Torr *> 

e>7 6 0Torr ^©SgfflrtTN 08A«lTorr 

1 0 OTorr *T««E« £ tlC«t 0 , 0. 5 

6. ftlT©3-5V yjf\z-p^x 

©g®<&*^t, BMfc** WiSMtTS. £fc, frTtf 30 
[0 0 2 6] :3-5V>y©f£ffl£^*tt£rF©<i:*5 0 

sr. c<03-f >yttty«sfsaB©^ 

T. &Tffl±££W;m^<h*M<h©KJ&te£®«>£;i 
[0 0 2 7] ^tlKiO*. ifO«IiOJI3« 



J# 2002-76452 

[00 28] -v*. r»e#icov»Ttt. 3-T-^>y^ 
^y«tfc^©^fc*o &«»#»«©*«« 

7. g-yy h (=&fj g& 

B i ©*k Bi-TeM^. CoSb, £c<i:©skutte 
ruditetm, S i - G e JRfiftWBfe i\ 

ij^T?**. «rfc, B i Oi^^TC^^S i 

[0029] cu:, ±y««t^©***i*s 

3 lc» ^-yfttt^-l ltfBttlKK (@#:vh»Ji7 7.) 3 
tSCt*«SWTttft<. * y WftW Wfe * t * r 

^»H3 2iJty»±fi i«ifii 2±tcitw$-a-s 
[0030] ^©i^ntvhu^x^m^-ya^ssm 

[0 0 3 1]© 7 ; E;l'77X->'J3>ai:07€;P7 
(3) ->U*3tf5XOJ:5*c*tB»»Ttta:<. S>mir< 

octtofes^rajRWWfiOyatt^fiij^snfcjJit 



9 




[0 0 3 2] 01 B\ZmLfz-?hV>7 7>ft%l1-yfflLm=F 

fe. B«tcH:fi[ : PlllJ©*yR**-a-v»-P4MR»«K:'rafc 
[0 0 3 3] §3ttl/- tfT^^-->3 >€rffl^fc^-y 

fc©-e<&0, £©®jig«te0 i Btc^bfevhu^x 

ftis, 0 2<fc^T5^#lt«|!g-#^£ttLT$>3,> 
^©^J-m^^Al 5i2 1 t©ratC, ?t>A2 1 
©K£«£<kDrS]±£-fc|--5>^<, £ >A4 1 #» 

£©B§gi::X*V-4 2^BH$nfct)©<i:^:oTV^o 

■* fc* ^ r > a* 2 1 tc h u ^ xmmmmm. 4 3^ 

BttStlTU*. ft*S, 0#. 4 4~4 6 ti-etl-^tl* 

s#>:/£5ku 47, 4 8 te^n-en#xsst*ii-£^ 
-r. 

[0034] h 1 6«tne-r ; S)-tt->7 r ;u*;u^ 

4 9 JilC^BStT., Z\<D?— fy V 1 6 JC AVUX tf 
3fc#HM*3n*. U— tf 5 lte#|x«Nd : YAGI— 



6) ^12002-76452 

>A4 l^ltlilffn. $^(rX=^V-4 2SrjlT^t 
KcfcO. SSTfffl:**!, (1 O-'Torr Sft) 

ic^fcnfc^^wN'2 ltcg^ns. 

[0 0 3 5] f+>n2 1 lCttK^*3H^©^®^iS 
[0 0 3 6] 

TSt&Tcttftgli&Z T# 1 SiB*. 

30 [0 2] COKWfcJ:*J»*«iftW»0»l«iftS 

[0 3] c©»WfcJ:*S»««iftW»0»ifiKfliV»*« 
jg^«©^©-^J : Sr^T0. 




vhu£7^aiw--/»«i?isg -t SWeet- 
Sl 11 



B 




[0 2] 




BEST AVAILABLE CO?^ 



( 8 ) 



12002-76452 



[03] 



51 



22 



43 



14 



12 S*S 



47 

15 49 




V 44 ^45 



BEST 



